Releasing of the chromophore from the drug delivery protein C-1027: a molecular dynamics simulations study.
The aromatized chromophore (Chr) of C-1027 with selective DNA-cleaving ability, which is stabilized and delivered by the apoprotein (Apo) in vitro, is not released until the holoprotein (Apo+Chr) penetrates into the cultured cancer cells. As a drug delivery system, the holoprotein has gained much attention in clinical application. However, the Chr-releasing mechanism is ambiguous so far. In this paper, the releasing pathway is investigated using conventional molecular dynamics (MD), essential dynamics (ED), essential dynamics sampling and steered molecular dynamics (SMD) simulations. The results indicate that the releasing paths are related to the local motions of three loops: L3 (Val39-Gln42), L7 (Thr75-Thr79) and L9 (Asn97-Leu100). The major obstacles to Chr releasing come from steric hindrance, direct hydrogen bonds and hydrophobic interactions formed by the three loops, and Ser98 is an important residue in the releasing process. The most favorable direction of releasing is almost parallel to the connection between L7 and L3. Releasing from the direction, Chr only needs to break three hydrogen bonds from Ser98 and Pro76 and the weakest steric hindrance.